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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve performance by 
preventing interference to a multipath caused by a pilot 
signal by removing the pilot signal of multipath 
component, which causes the interference of base band 
received signal, by reconstituting it as prescribed and 
adding/subtracting that signal later. 

SOLUTION: A signal rO of path 0 and a signal r1 of path 
1 in received decoding signals r(n) are respectively 
processed by an on-time selector circuit OTS and 
inputted to RAKE fingers 603 and 604 later. In this case, 
pilot reconstltution circuits 606 and 607 are reconstituting 
pilot signals through predicted attenuation, phase and 
path delay are respectively added to the fingers 603 and 
604, the pilot signal from the path 0 is reconstituted, 
subtracted from the signal of path 1 by an adder 609 and 
removed. Similarly, the pilot signal reconstituted from the 
path 1 is subtracted from the signal of path 0 by an adder 
circuit 608 and removed and afterwards, the signals are 
respectively exactly demodulated by fingers 0 and 1 and 
bit-determined or processed by a viterbi decoder 605. 
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(54) CDMA^^itti 



:n t-u^ hCDMAm^^^mumsi-racDMAS: 

u :y h^-V-t^yui:fili:5:£L. (A) lfl§0/^:^^ 

^ u/c c DM Am-^;^i^ b T-'— ^ ^ -Y ^-v-^- ^ ^^-r 

(L-i) 

Bc^^^^^^i^^is b/^v^ftiLco (L-1) m<ry^<:^mm 




1 

finlERffMcOT'— ^^-v^^/^fis :^^y<:^<Dy<4 u y 

/:iCDMAm-^/i)^^"r'^:^^-V^->'i^^^^-f' n :y h^^^. 

(L-1) <@c7:>^^m 

(B) rasi^^^^t^giie (l-d m<D 
-1) {go^^ft-^^. i^s^^icKiS-racDMAm 

i-5CDMA^m<lo 
[if3RJS2] mlK (L-i) fflcol^^m-^fi. 

BntB# (B) tutBmS^^tL/c^^^ n :y h 

1 IBSctT^CDMAgmi^o 
[fS*:^3] Hute (L-l) fli(^f^^m-^fi. 

MtE (B) Mff^^ti. ">Ptc7)t@^^^ST:m«;*^tt/c 

(7)CDMA^m<^o 

-5 ^ ^it#« <h -r 2 fS«ccO C DM ASmi^o 
>- J^Vur^m^fi ^ ^# ^ tl. /!! ;R tf ^ ^wU ^« % #1" 

fS*:JS 2 lEScCO C D M ASffl^lo 
<h ^if#m <h i- a If *il 4 tSmcT) C D M A^ltlSo 



2) 10-327126 

^ l^^-r 5 ^ #?|St ^ 6 tS*:® 7 fsttco c D M 

A^mi^o 

76? [w*Ji9] (c) {1.-1) m(^mm^(om 
mf&i-^nmfi^m^-y^^^y ^ ^1^1^ (rlp) 

[IS*3S10] mm (C) S1«^fflcr-y<>; v'^/U:^ 

^Pi-r >^^^/i^;^iJ;^ (F I R) y ^ ^m\^^x 

^it <h -r a fS*:^S 9 ISgci^ C D M ASftlto 

[»*^13] (D) jf^^nZ-^i-e/l-f^^^^^^^^tO 
ft-^y^r7-{Ce^or. (L-l) ffi(75|^^m-^<0^^^ 

30 h 1 m(D^-^\t^^^^-M:im,^'r^:i t ^wm^t^ 

u !y hm-^^!^^-r67ti6tC (L-l) fic7:»l^^m^ 

::^^^^m\^^xn^\^^fh^:zt ^mmt-t^m^^i 

fB®COCDMA§:miSo 

[IS*:^i 7] ^>?t< <h t>-A(75^-ift:i. «m^^{t 

CDMAS^tlto 

Wi^t-r^ m^m i i£«(o c d m A§:m<io 



(3) 



^10-327126 



^ 4# m <t ^ f f * « 1 tS tt C D M A o 
Hfj fSfi^^i- ^ ttfc :^ ^ SS^ t- ^ ^ ^ ^ ^i- ^ 

[tt*Jl2 2] < 1 ffltO:x^ifT'"^^-V^. 

MAft^^^mi^. tgp-r6CDMAS:m^sicottj^:^& 

HfJfSBJrMtT^T-'— ^^-v^-z^'fis ^^y<:^(Dy<4 ^ y 

(A) Le^D^^;^^P^60^^^-:feV^-C. LflgtO^^;^ 
(0 0^(0 1 {@£0/-<:^ L r ^ft Lfl C DM AM-^/i^ b 

(B) Lf[§(7?®»#^60^^t^:J^V^r. i£(7)M»^ 
^l^iMiS L/^v>{t!i60 (L-i) m(r)y<:^'^m^(Oo^(0 

m ^ ?^ W ^ ^ { - P^l il ^ C D M A « ;6 - ^ ?^ » t- ^ :^ 
[fS*^2 3] (L"l) f[§(7)[^^m-^<7) 1 o^/ifi 
mifS (L-l) flg^7)l^^m^(7)^^(7)r«Sfi:. P^ISt-*- 30 

^ ^ -5 r <t ^ #m 5 If 1 fe«t^ c D M A§:m 

^ (6) 't:^4-x.P.tt5:i<h^#mt-rat»*il2 3 
lagcCOCDMA^ItlSo 

[0 0 0 1 ] 

DMA) ^mmicmi^. /-^-r ^ :y 

t — UV- hMC -CDMASffi^t^ra-^^o 
[0 0 0 2] 

m^(Dt^m] n^^^m^mr ^ :^ (cdma) f^. 

ofc^o CDMA^— ifJi. ^v-^^^l-i: 
t9^(7:>rL — if;6^eIx:!^lJ^t^XV^^o CDMAm-^;!)5'7-f' 
hv<^^ KTfo-51#mi::J: "9 . :Lcr>^mmn. RAKE^ 



[0 0 0 3] RAKESIHa^^^ t — l/>- htC^^i"^ 
- 9 5tt^i(?:)CDMA v';^•Xi^^D4i'&^-^t^V^Tf^. ^(7) 

[0 0 0 4] L;O^L. :^M;65#=?S-r 5 ^^-^t^ 

(D-^ y'J- Y-y ^ f"^^ (r>^t^\±^ fiiioD-v7w^/N;^^5^(b. 

[0 0 0 5 ] n :y hit ^fi, ^ >- y m-i-^Oy^ 

^ (near-far effect) {Z X . ScO^ — 1f (7) t'^ 



[0 0 0 6] 

h M C - C D M A^ft^l^^^t-t- ^ r 5 o 

[0 0 0 7] 

v^:7h<J:ilM) i:. ^(Diy^^^^^^ — i^'—^^^:^ (sign 
ature sequence) I:: J: o TS.^ ^ tVC V ^ ^ICOtf^fi 
tftO^miS** (SP-^^ y^>-K^r:y^) {C^P^tbT 

[0 0 0 8] 4#(::*:^P>^t7:^CDMA§:mi^tl. ffi^to L 
(Lfi2Ji^Jrtoltik) co/>;^^:;M.r^mL/cfl§^co 

^-V^^/t'^^ti'^ t — hCDMAft-^^^ft umi^ 
[0 0 0 9] CDMASm^SJi. Li@C7)yN>^^ii§^^# 
^^^'U^i^SI LflicO^^^^ (subtractor means) <D 

^'^(Di^ic.x^mm^ri^ (L-l) mco^^^it-^ 
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(cancellation signals) ^^f^-t^o ^LfflcOjt^^ 

^(Drnm^^i^m^M-r^cDMAm^-^-h (l- 
1) <@60[^^{t-^ (L-1) m<^''<:^^ium^m^\ 

[0 0 10] tfj^fSI^S (pre-demodulation) <7)^JS^'J(- 

*Dl^r^i. rcD (L-i) fiicoi^^m-^fi. mSfiSc^ti 

[0 0 1 1] "ikW^M (post-accumulation) <DMM&\ 

ic:fel^-rfi. # (L-1) fiicoi^^m-^fi> ffi^^r^^ 

[0 0 12] :$:^0^(7){iiico^JS0iJ{C:ioV>r(i. n 
[0013] 

[^P>^c0^ffi(D?g^] mClfil S-9 Sffid^-^^ih. 
fi. h Rb ( t'ry h U— h, v'>'4^VUU— h) "C^ 

— tf j k?5-^(^T-^-^m^;^)^??-^ffiSfe^i 0 1 j <h 1 
0 1 kci^i^^nn^^o :ir'Cf^g^g (g = 64) 

h:^t urfflv^^ttrv^^o ??-^*z:tS:l^i o i j . 

^ 1 0 1 k (Dttitll^. MW^ 10 2 ^Xy<4 n :y h{t-^ 
(h^S^^tiT. Wa I s h-^Wc^-:^y<> \'^m-^^^^ 
^-r^o (g-1) fiOT^'— ^^^l- (*J^^-V 

^./P^^t^) ;65-^(-^iJ^xf^ ^ (^-V^^/l/CO 1 oti/-^ 
^ n :y hft-^i^ J: «9 r^^^tLTV^>5) o 

[0014] r cDWa 1 s h -tfKWc^— :^y<>' Kft^ 
ti. «;^f^l/- h Rc -efe^-^lt::^ 1 0 4- 1 0 5 f^T-I^iJ 

[0015] r (Dl^Wc (Walsh tfeSfc <i: V a — h — 

K*I^Jt2:tf 5o :i(ox o{^nhtlfz^y-:fl^— 
— yv^fi. I ^-v^^/u^ Q^-v^^/L- (QPSKtetSc) 

(i. r^-y:/u-hj Rc thm-r^. 
[0016] ^mm^^-f ^ h n-^- (W a I s h ^^-^(i 



(4) #M¥l 0-327126 

e 

[0017] 1 0 4- 1 0 5 t^h<Dmt}\^. t 

n^'tiF I Ry ^/i-^ 1 O 6 <h 1 0 7Xy ^ /U'^^m^ 

tl6o F I R:7^/U^ 1 0 6, 1 0 7(Dth:tja. 't<Dm 

in (ioct) ^m\^^x^m^\ostio9\z.^^T 

mMmmmt^x-h^. rtt^com-^fi='>'-^<-r'^-i 

1 ortr'^i^S-^^ti-c. T^-x-i- 1 1 1 ^^LrM^-e# 

[0 0 18] r(7)^a;iKi6:Q P SK/CDMAm-^ 

o -/ hf^-r ^-/^) ^^t^o I/— 1- Rb "C^^-^— K 
{^ylyTf^jX^th^^-t^) <0 \ \fy hti. ^-r^-/V_hcO 
hRc <DgflicO5^:y^;0^b?i^o 
[0 0 19] I S-9 5 cOi^m^t-:fo^V>-Cti. 

20 :^—^m^(Om'0X^^^ Rb=19. 2kbps (kil 

obit per second) , Rc =1. 2288Mcps (meg 
achip per second) , g — 6 4o 
[0 0 2 0] [I2fi. ^Eb^T{^ffi^tL5CDMA§{t 

m'km-ty''^ y ^mx^^. r^^^^*io\^^\^x^ 
mL/t»7^;i^^{f ^fi. ^111^2 0 2, 2 0 3(;:J:t9 
^fl^'tl.#S^iHl?^*ft^c o s (coct) i: s i n (o^c 
t) ^m^^X^^^y^iy^<—V^n>^. ^^:y^:yy<— 

^(Dmm^mi^^^m^2o 2. 2 0 3oaj;^ti. ^ 

tt^^tLT >'^T y T v^>^^'L P F (n— y^;^:7^yu^) 

2 0 4, 2 0 5 {^i: 19 :^^^>' 

[0 0 2 1 ] ^CD^. rcO Mt-^<^Q{t-^fi, 
ft-^:/o-tr ,(D S P) 2 0 9<7)$^J^^TT*t)fJ^t■t6C 
DMARAKE5m>tl2 0 8 ClJ: "Q^^^b^tt. j^tefc 
^ttr. ttl;^T'— ;^{f-^2 1 0 ^^fife-f-^o DSPfi. 

gift L/cx-^{t^ofi;^^#^^i^^m^i-5o 

[0 0 2 2] /^-Y n h^?$|^^ (pilot interference 
cancellation) ^ff o:=^^m<DCDMAmm^y ^ > 

40 -^(n-rngm-^mM-t^ww^. '^^^m\-^t^t^^cT^viA 
RA¥.'F^mm<omm^-^^^xmm't^o RAKESft 

'^?\^^^<y^w^t^x\%^^^m't^(D\-cmMfii^ 

-XJ:.X^^^o l.^^\^^^m<r)CDMAiy::=^'rM.a. itL 

m^\^. mm(Dm'^tTmn^<Dm(o^K^m (cross- 

correlations) (i#^^[C{g;<, R A K E §:{t^ti#P^{:: 
50 [0 0 2 3] R AKE§m^(^0iJfi. *CO:3tfi^(:^l5® ^ 
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1) Communication Technique for Multipath Channe 
Is" by R. Price and P. E. Green Jr. ; Proceedings IR 
E, Vol. 46, Pages 555-570, March, 1958 

2) "Introduction to Spread Spectrum Anti-mul tipath 
Technique and Their Applications to Urban Digital 
Radio" by G. L. Turin; Proceedings IEEE, Vol. 68, 
No. 3, Pages 328-353, March, 1980 

3) "Digital Communications" by J. G. Proakis; McGr 
aw-Hill, 1989 

[0 0 2 4] |g]3(i. CDMAS:mi^cO:7'n :y^El-r'^ 

[0 0 2 5] T-ttn ^'<D I it"^ (I) tQin^■ (Q) 
(i. -ett-etl-A/DlHlK 3 0 1 i 3 0 

fSSlHlSgS 0 3 fi. DSP (H^iir-f) ^^h(r)DSPy< 

:^^^\^x^m\^tim'^<DmmTxmi'fi-^o rssi 

[0 0 2 6] R AKE^^H^Cli^O^rJi. iScfi (il^4 

m) (Dm^m-'mm<^y ^ 0 5- 3 0 8 

Tb^^^o >-;^-3 0 5 - 3 0 8 ^fflv^r. -^Jl^^y^ 

mm-t^o :ittb(^:7^>:^'3 0 5- 3 0 8(l^*W{C 

m—x^^^K (0 Lrtb^fiB^fpiSM, fits 

/hMf^aielS&^WL. ^ti^Mj^^^-^ ^ h-^—^-r t 
l.xm\^^^^t^'^X^^ (D 1 {::?FLfc:Wa 1 s hft-^ 

[0 0 2 7] D y V'^ — f•^^y^ yil3 0 8 fi. 3fe 

—^-^y ^:yil308Vt. Wi^m^Wih^ f\^'^y<y^^ 
>i1 3 0 5 - 3 0 7 Clidft-r^o 

[0 0 2 8] ^mp^(75:7-<>;y-f^. Lfc-^/U^^-^ 

-So 

(0 O 2 9] !l]4(i. =1 b — hCDMA(7)tA&5t5e^l?p 
— U> h CDMA§jt>tS[^<^^ IS-gSRAKE^'^^- 

u y M.mthmx\ 4 0 3ay<^ ^ y h^my 
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il5Sco<^tU^-C, 4 0 4 (iv^— i^col^mfflT* 
-5o rc7?tli/Si(-iJ:*3-r-iE7«'g^ffiM^4 0 4{;::J:6*- 
"^mttj:^, mm^4 0 2 - 4 0 4<Dv'—^ititi\t.. 

CO?^DS P^^:^^^rLTD S P 4 2 OlCthtl^tl^o 

[0 0 3 0] I /Q PN^^§&4 0 5;6n A;^^^-^^te 
m^4 0 2- 4 0 4(C#x.5c Wa 1 s hBI»^^^4 
0 6f^. Wa 1 s h??-^^X-^a^ffiM§^4 O 4(^^ 

7^? mm\B}m4 0 7 t:^v ^^Mmt^m4 0 8^^RA 

[0 0 3 1 ] O^^^Tj^t-o 

Rc=l/Tc ^yy'i^—h. IS-95T*til. 2 
2 8 8 M c p s 

Rb =Rc/Nc t^^yhi-—h (W^. i^l^Tf./uu— 

h) . I S - 9 S-Cfi 19. 2kbps 

Nc v'>'4^Vu (b-:yh) fe/r (9 IS- 9 
20 5-xrfi6 4 

[ 0 0 3 2 ] A n :y h y ^ >- (^-cO::^- — if S*M 

mm^U^T^ {'^y'^(omm X. 61 ;i^^:y:/o^miH555^ 
0--- p - 

^(9 [0033] Ti=pAi+6i '^y^^y':f^(D^<y^Q 

[z.^'t^mif^i \^yy'\'tpm(o^y^^y^'^^hmj^^ 

ti^ ( T 0 = 0 tiR'M) 

L -^/u^-^-^:^^^<7:»^ ; ^'f y 1^ 1 =0"-L- 

[0 0 3 4] p(l)^"^ '^yi-^y<yf^^;;^ \ {CM-t^nm 

40 sk(l)^"^ ^}^'r^<y^^'7^\ — ifk) fficOnSg 
(T^VvtJ^'/UCOv'V/J^V^v^^'-^^-^ — K (Walsh-cod 

e) r-^^ h/u^^fi^i£c 
[Sil 



_lifSco^?-^{i. 'v'/uf^x^;?;^^^ 1 n#gcOv'>' 
[0 0 3 5] 
5^ [«gc2] 
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ay fit f i >- u n ^ aij m ^ 5 ^ 

[0 0 3 6] y(i)^"^ ■^/U^y<y^f^'A \ i^M^^nm 
r i.Q [ i ] - r [ i ] h p Rc 'r:<^ 

[0 0 3 7] '^^(D^mm 

2) ^'-^ 1 :^>'^^ i^^^fflP^^ ([il4(;)i:4 0 
4) (O^i^mf^Um^(DmT^^'^^^^^^^r^'^^'^0(D^ 

^m^^m-y^ -y^ t ur^-To 0 1 -5 0 4 

fi. o h7i->^^ixtSP^1^4 0 2cDlStg^^x.. 

^Zfe-SOl-SOS, 5 0 7, 5 0 8 fi. 7^' — ^ 1 
AtgM^4 0 4(/)^^^4-x.^o [^5 

[ i ] r I [ i 3 + r Q [ i ] -C^6 (IP^. [14 CO I 

[0 0 3 8] ^Mt^r [i] f^u/:7^-->>'7j</U^b 

IS-g^QP SKDS/CDMA-<— Kff-^ (^''^'>' 
:n h?^(7)) T^b^o ThV-^^^ir ^ 5 0 1 

9 -fbtO 1 t':y ^ T :y y^-r^o ff-^ r (o) [i] 
©^5 0 3(^T^ffi'g'*t^[H]SS5 0 2;^^^S:{t L/cigUi:: 
S^^t:Ufcv/3 - h KcoP N V— P (1) 

[0 0 3 9] ^^^5 0 3 t^h(o\%^t^h }Lm(or ^ ^ 

AU — ^ilSS ( 1 i^V^^/KCll^^W (accumulatio 
n) ) t^^^^^-)^^mm (^1^) ^q^^tL^o ^-V 
-t^/l-i='a'Jt@^^<t*^^'r^wCO_llfl!jilS§(±. r^::.Au- 
^ 5 0 4 <tilW6^{^^-V^wUi='pjr^U'^''y XjU:7'n ^ 

(Channel Estimation Algorithm Block (CAL) ) 5 
0 5 <b . Ig^^t^lHlSg 5 O 6 ^^-r 

[0 0 4 0] ^^^c^-^/^^^-^^l-^Pt-f^^-^^-z^f?^^ 
fi. v'>'7rwuS(c:^(|)M(::'^ft;-r5t^{1-r^fi?:£V^OT% ^ 
^fecOv-^-.l^yKc^-r^^-r^^^^^^T-a'Jti. CAL 5 0 
5 J: S^cS^ix. Lrrcoc AL 5 0 5(i. r=3r^ 

ixU — 5 O 4 7i^6t7)^?5Ec7)m;^<t:fe-CCOt#bn/c^-V 56? 



(e) 0-327126 
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^>/u^i']toa^fi-#^i^^^^-r5o i/:/;t-^^ — — 

Ksk(l)^"^ <^ (^-ifkcOWa 1 sh?5F^) $r^5fe-r 
6.^. TfRijiiSS. gp-fb7^--^fflll^5 0 7 - 5 0 8(1- 

[0 0 4 1 ] :y ^ 5 1 0(i. ^©§§5 O 9;6^^C0^ 

n^^t^). ^n^me<D'riy^Mn^-y"^-^^y^ (d 
sp) 6 2 0 i L-r^t-SfH^tom-^fba^J- (t'^-t' 

[0 0 4 2] C AL 5 0 Sd^LTtl. ^-V^^ 

/U^ffi'Jflfi (^1^) (1. i/^-^-wUl/- hT-to-C^^tV 

^^ifo SSfl. rcO^-Y^^/Ui^-ayfiSfi. yN'^n:yh^ 

J: t9ffffif4cofe^^'\'^^y^i='afJffi^#5fci6fc(i. 

n-i; xi^tz^^n^s^co^-v^^/^-i^a'jfiSt^-r vt^-^^ 

:^t'r^) cofoa@cofi;^#ttcOftT*fe6TfS^S:<h 5 
r.ct. 0ij;^fi'n— y^JXF I ^ ^mi:'t ^ ^ t It 

im5] 



[0 0 4 3] C Al^TJl^^' V y<M^(OmMJt^ y:^ — i>>' 
%m^t\^^o ^coHifi. ^-y^^/w^y ^-^{j:. ^i^S 

^co^i^^>/ui^iyT/U3^^y Xi^f;ips^$tt^ t^coT*(i?i 

[0 0 4 4] i^T(^I5^.0>^l-*3V^Tfi. ^^CO^-^^^/l-^ay 
fK (SfT(7)?) P :y hW1t^(^{£ffi^tt6CAL 

{::^^tL'5;0\ :Jo J:t/^I^co ir'coas^J'^O^^^co^iJ.^.^fiJ 

{cssT<^^-v^-/i-^ayfa:co^iSi^^LTv^6^^ ^-^^ d 

[0 0 4 5] r^^jM- — :y ^CiglUrfl. 

[0 0 4 6] lll4cotAe3fe(7:>§:ft11tc:S-5v^-c. ftufi*5j: 
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^(r:>t^^'zm<^'^W^y ^^^^ ^ ^^^y-^i^i^ 

[0 0 4 8] flijmiil^^^ 

^ :y - -t^ >- ± ^tr ^ ^ o 
[0 0 4 9] m6 {C:;^^m(Oy<^ n h^^$[^^ (Pilo 
t Interference Cancellation (PIC) ) ^tO^M^ 

3^m(Dzt) o y 4 0 3, 6 0 4fi. 

^t£^y<:^it^-6 0 1^ 6 0 2 ^wi^^ L/c:^&-elIPt^ 

[0 0 5 0] -(Dmmmco^mm^t. m^it^r^''^ ^ 

^ift^y^^^. ^M^^^^^ 0 ty<y^ 1 :^^h(^^Jj(^iB'^^ 
^-rr ^fmiiEUrv^/^v^o ::Lrihy<:^o ty<y^ i<^m 

1 <Dy<-< n h{f -^^^^^ 0 (D^it 

[0 0 5 1 ] -(D-t^^iM.'t^t. :7^>^i;'6 0 3, 

6 0 4 ^^MUr/^-f D y hmS^[H]S§6 0 6, 6 0 7 

^-^tt^^tt-^ix^^?:>:7 ^ >^^^e o 3, 6 o 4{::ii^JPL 
y<y^ O/^^^c^-^^-f c3 hit -^6 lit. y^:^ 1 7)^^ 

<D/^^ a hffi-^6 1 2^nmf&^^o y<:^o(D^mm 

-^r^"^ T^fe'S r (1. :t>^ ^ J-^-^l^^ (on 
-time selector circuit (OTS) ) {CX^t^-T^m^ 

lOS^fft^r T^fc5 r ti. fWIC<^ 

>'^^jU-trU'^^{H]S& (OTS) 6 0 2 *9 ^T^S 

[O 0 5 2 ] :y hm#^[H]^6 0 6, 6 O 7 fi. 

i-wi^tifcmMa. itL^<p. y<y^mmz x-h-^xy<^ 

[0 0 5 3 1 [pj^d/-^^ 1 ^■^h<Dnmf^y<-( a :y K{t-^ 
(i. ;!)D^lHlS&6 0 8 p^-Tr^-^>^ 0 (7:»ft-^;^^^?^^$;h'5o 
•^tt^'n^^^ 1 ^^^^ 0(Dy<4 n hm^^iS^LT^t 
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y ^ >^:^'0 ty 4 i--:^' l^X*lEm{c'^^M^ti^o mJiE L 

V ^ h:^~ - t^^^t t ie^ g T'^S ^ tt 6 o 
[0 0 5 4] A. 7 T ^^"t-a^-^-r P hi^^ 

(t-Vt^^^ A) 

5/c^(r. ^^>'7f./uy<yy r^^^^t^^y ^ >':^cotij|^ 

^ ^^/u^wm^i^^-r 5 /c *6 1^ . T-'- ^ (isa b tt 

[0 0 5 5] 1. ^y ^ I {^Ml^X. ^mm^-:^^^ 

2. i.m(^vm^tit^^iBm^'(^^^^^n\^x. i&<D 
(l-1) ii§o-^/u^/<xm-^{-<t *9 ^i^e^ 

3. :L(DXoi^Lxmhtitim^'^mm-r^o 
[0 0 5 6 ] min. r<D^jii(:it^ori^ffli-5ffi^^ 

^-To ar(r>mM{^^\^^xa. ^*:y v^^^^^-ttfcs-^ 

t^-r^o [p]lElt^^t-ct 9 |:i:7'n ^ 5 0 1 ' -50 
5' , 509' , 520' a. ^n^y ^501-50 
5, 5 0 9, 5 2 0 (lUSIvl^-r) chl^C^^^-r^o 
^'n -/^ 7 0 0 7 0 0' ii. IE^{t;^t^fc (7 0 5 ^ 
7 0 5' {CX^) ^-y-t^/L-^Mffi (504-505, 5 
30 0 4' - 5 0 5' ^fflV^T^#^ix/c) ^ffi V ^ ^Sljec^^-^ 

[ 0 0 5 7 ] ^^-r u hr-V^^ ^ 7 0 0 <!: 7 0 0' 
/^yUv^Sjf^fi^ ^ti^^ttRL P:/n 7 0 1 ^ 7 0 
1' (mS^ftD-^-^^^^^/U^) ^fflV>T#^JCAtt^ 
tL'5o RLP701<^701' SM/i^lSifc^T)^ :y ^ 

mmm m i^^^ l v i ^ ^ ^ 6 o ^^vu- :^ ^?f^ 

t^'-y hrc^— U~h (Bit Error Rate 

(BER) nrnM-r^o RLP(D'mm^:^m^i^^T{^m.m 

[0 0 5 8] y<4 n h^V^^^ 7 0 1^701' 
703-704.^70 3' -70 4' Cl J: »9 . v/>'4-v/l- 
[0 0 5 9] — :;^<:oy^ V^|C:fcl/^-r RL PtCi: D^A 

(Dfi^'^-7^-i^>:7'/^C0RL Pii^-C. D = N/2 
z"^7 0 2.^ 7 0 2' it. ^iX^*ftR L P 7 0 1 <!: 7 0 

5^? 1' ^mm^^o 
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[0 0 6 0] il^^^JS^LT. ;h^^^yy(Omm{^^^^ 

{C^LT. ifj^7 0 6 - 7 0 8 <h 7 0 
6' - 7 0 8' t\^X^^fh^Tm(Dmi^y<yyr(Om 




[0 0 6 1] ^(D^ bt^Bm\^. mux^^^t^^a^ 

-So -^^Scl^S-^^^^y :7 7- 7 0 6 - 7 0 8, 7 0 6' - 
7 0 8' fii^^^-e(i/^i\ rco:i<!r*#It't'5i:. y 

[0 0 6 2] 0 <Dy<^ u y V\%%t^^^^ C3 y V=f ^ 
^ 7 0 0(^r-mg^$tb/cf^. u y V\t^ 

fiAp»^7 1 1 " i:i;(jpx.^tL. mii^5 2 0' (ci^la 

hT-V^^^70000RLP7''D:y^70 1 

[0 0 6 3] W\W.\^^^^ 1 tD^>-r a h^t-^^^, n 
:y h7"VT-^>5^ 7 0 1' rt-CW«/*^tX. Z.X\.nM%^ 
1 \ \\z.M^^f\.. mi^^5 2 0(^J:^{t^(7)mi^£7)Hu 
lC/<;^OcDm-^;0^^iS^^ti5o ^Wn^yhr^^x^^ 
7 0 0' CDRL n 7 0 1 ' /^^^cO#^/-^/U^SJf^ 

[0 0 6 4] *:^0^fO{tilcO^MiC^JiCj;tbfi\ t^^x^^ 
/t-^iWfi (7 0 0 ^:7 0 0' 

nir;=< (mi^^5 2 0 i: 5 2 0' \Z.^W IC>b1^ffl"Ct 

^/^y^^/cf^ 2fticD{itiiF'?|iJ#ffl^ C ^ ^ 

li^^^dr ^iL/^V^o L;6^L. r c75 ^ ^II^Tt-^ :i ^ ct 

[0 0 6 5] E18, 9^C^±[I]7<7)T'V7^^^ A(7:>^^ ^ 

v^^-v— h^^-To 118 co^-r s: v^'^-^— h(i. ^^ 

iy{f\:-n \^X\^tAz.^%^^^t^^yv- L/-:i^coX'^6o 

:7 r (0"']. 7 0 3) fi:, '>:/Atf/Un co^-^-^ n 

mm. (^^pfu^^r-r^ 

r ^^^fiftUTV^^o ^-^^^y^r 7 0 6) CiJ: 
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P -tr CO -r'# tb 5 o 

[0 0 6 6] m9 n y hnmf^m<7:>9-^^^ji- 

y-i^yhzi 1y-^^'^y'f(n>'f>(:^iy'y^i^t^\^^^^ 
^{^fl (to -0<b<g^UT) n^X^^^ 
[0 0 6 7] ^ ^ ^ 

10 =tU7-^ ^t^^<>( v'nmiSLm\z.nhn^m. 

% \^\^^mm^^^^^tx^^. 

[0 0 6 8] AWGN^^^>yl-{C:^ol^T^i. ^ 

[0 0 6 9] ^-^^u hm^^??^S^-t-^/tJ6(C. ^-y 

[0 0 7 0] ^[^Jr(l^,y:/-i^V:7^/Hi. 4t'':yh^? 

( I ^;^V77^yi-<bQi^v://u) ^^-T^o LT^^ 
^ n :y hmili^K:7"nir;:^^f$fi. fSt'-;/ hfif^ffi (RL 
P : 4 t'^y ^y-fX^— : 4 :y h) "trtoT 

^y-:/\^—VX<nm%^7L\>'SL^^X\±ft\^. =f-y^ 

[0 0 7 1 1 B-^<yyrt^\.<r)mnm.m^ {'f^'r^ 
m 1 o{:l^iH^^<7)^-v^^y^^M^ffiv^^r t<7:>7:fv^tia 
Tt^'Si^mf^^^tc^ ^m-r ^ (t:^ CIS t t^mii^x^ 

(:7^V;^*0) ,^ 5 2 0' {y><l^iSl) ;0^^HtjCOv'> 

7t</un - 1 (omm^m^-^hth^^^ ^-/^^^mm. i o o i 

cfriool' ^^ih.-^^^'^ >';^'o 1 <^*c7:>i/v^>'^ 

y<4 n }-milfiSc*i. lH]gS 1010.^1010' -Ctrt:' 
;rL^o l^^fi. ®S^7 11, 7 11' t^'CtTt:»n5o 
"r^T^^BU. (Oyxu y ^ it. L >^ n :y ^ 

R ^ l^- L r ^ a o 
[0 0 7 2] HI 1 1 (rfi. y>>r a y h^^^fflCl^-v^^ 

lfi5;05B)j^-r6 (i/>'?fOUn, n - 2 (T^^aiJM ^ ^|-) , 
5<9 [0 0 7 3] ^>r7^^ ^ BcoSbf^ 
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[0 0 7 4] ti^/i--y(r(l^^;l]/<£g'J^^WS!]^ 
[0 0 7 5] c--/^-;/>^r ^^-r^tg^^^t^ (t-V 
-Ctftjti^ (7 0 0 ^:7 0 0' (CJ:6) M^<D=^-Y^-y^ 

f-mm^'^'r^^^^yyr mh. 703<t703' ) ^ 

[0 0 7 6] PiUi-^-r J: oicmiBlJi^—yy'^ y<7 1 Q 

10' t;iJ:t9. 1 T^^^^ol^m^'^'f a hft-^fi, 

(JlJOW^ 1 2 1 O ^fflV^T) ^<;=^ 0^O/^-r a :y h^^l§ 

7 0 o--A>^$n^it-^^^b@©^ix^o mm^Mm^\- 

(^P^^12 10' ^^V^T) /<;^l<D/^' 
^ n :y h^^^^7 0 0' -^A:^^^ ^ tL^ff-^/i^ bj^W ^ tl> 

[0 0 7 7] a vmnj&m(o^^^^j\^=f^wm^\^ 

[0 0 7 8] T-y r-^ ^ CfOtbf^ 
^ yui^- ^iJiit i: ^ ^ ^fJ ^ 6 t""- ^ b 

/c^2(Oy<^ n y hWmf^mmt^^yy'i^- hX(DmW 

^\ 

[0 0 7 9 ] ^ikwmm^^. 

[0 0 8 0] A-%^I^i^5fe iv'^'r^^D) 

y<4 n hjf (1) c i ] it. mm<Dm{^^yy^- 

HT'^ftit^r [ i ] 75^tb;^JP^^l 3 0 OP^75-^[^^^ 
tl^o ^ 1 3<7)A(C:}ol^X(i. [^^^ mWmi 3 0 1 
<h 1 3 0 2) (1303<tl304) 
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[0 0 8 1 ] l§] 1 4 (Dt'^'t^ ^XDit. J>^'^ 
^^50li:50l' , CALlHl^l 4 1 0 <!r 1 4 1 
0' , ^H^ffS 2 O 5 2 0' ty<'^ ^ y h'r^'r^ ^ 

1 4 1 0 <h 1 4 1 0' , nm^^ 1 4 2 0 ^ ^m-t^o 

p^-^/^-ri^ir 5 0 1 ^ 5 0 1' tmm^52o. 

5 2 0' commtwr^\^fcm^x^^o 

[0 0 8 2] T-Vv^^i^Dfi. m>^\^Wm^tl i^^^ a 
JO hxVx^^ 1 4 1 0 <!: 1 4 1 0' (^T^) . v-V^^Vl- 
hRb T'CO^-V^^/U^iKiJ{iE (^111^5 2 0 ^52 
0' ^ C ALlHlSSl 4 0 1 i: 1 4 0 1 ' 
^tltz (*»^1 4 0 2, 1403^:1402' , 14 

0 3' ) nmf^y<^ ^ y hm-^^m\^^^^ ^<Dmi4o 

2 1 4 0 2' ^^h'i^htltiy<^ n y hft-^fi, mW-^ 
1421^1421' f^T';tJPS^nr. ^tl^*tl5 2 0 
<h 5 2 0' c7)h^:7^->>> ("f—^) m-^^/<^5o 

1403<bl403' ;6^^^#^btv/i:^^V n :y h 
{t-^(i^P^^l 4 2 2 <t 1 4 2 2' F^T^^?P»^;h.T-^n 

[0 0 8 3] ^ikf^.^(^^WJ^W\^^^J)^n. ^y h 

mni&m t^i c a l icsff -v ^^/^i^-aint ^^t^t^ ^ 

{ziy>7ii/uy<yyr m7<D7 0 3) fitfi^iCi^S 

mx^^^^. iy:yyf^f^^<yyr ^:>m.^^<-yy r ^^^^^t 
30 [0084]li]15 trtiT^V ^DCO^^ ^ 

^ o 

[0 0 8 5] B-»^^i^^ (t^V^^^E) 

-To 

[0 0 8 6] T-Vr-^^^Efi. ;t>'^^ Air 5 0 

lirSOl' , CAL [HiK 1401^:1401' , 
^5 2 0 ^ 5 2 0' . "a y ^ \ A\0 h 

14 10' . ^D^IUSS 1 4 2 0, 1 4 0 2, 1 4 

03<[:1 4 0 2' , 1 4 0 3' <!:^*L. r;n.bcOtbf^ 

5^7 A L lHlS& 1601^1601' h 1 6 0 2 ^16 



17 

0 2' ^^^L. 14l0clrl410' (D^-Y^^/iyJ-m] 
m<D^7b^^W^^n^ (refined) i 9 /c^^ 1 l^^.^^ffi 

n<D^^^^^1^^W-^^ 1 4 2 0 F^r*^t:bttao 

[0 0 8 7] -t-Vt-^^e^t^^y 5: v^'>^'^:7(i. mi 

[0 0 8 8] T-Vx^ ^ ECOSIj^^ 

a'b^Bg14(7)^5t><7:><lr Lr fill ^-Cfi^^^ Kir 

h^m^ (E12) f^T-nm-r^tT^diiiL/jrv^. ^(om^ 

<t*fig-C (i Tit ^ /O^ ^ ^ ^ o 
[0 0 8 9] E - 3 >^ ^ >-;^'t#fife<7:>^'J 

li!i 7^:l^i. m(o=f-^^-^^^wm (IP^. mioox^ 
f^s-y^>ii (3^^;^) co^m^<^tS;Sc^:7j^-t-o is- 

9 SCO^N^/ Kir :y h^ft^^-Cf^S :7 ^ :^ (Dmt\ (D h (O 

[0 0 9 0] RLP (^iJ. 6 0 1) f±2fiOffi;^^W-r 
-5:6^ -etOSSfi:icO2<@cOftilc0v^^ >';y'l , 2 (i. ^ 

coy>Vu>'^gJF$<oSffi^fi. 1 i: 2 tc^L. 2fl§ 
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:7^>;t/0 {y<y^Q) ^C:^o^.^T^i. >'^>;^1, 2 (v^ 
;^1, 2) <7:»f?5];^;0^b^Oy^-r n hti. :7^v;y'0{CA 
;^J^:rb-5m-^^^^I^^^ti^o f^1t(^:7^ V;^l , 2t 

[0 0 9 1 ] m»fifeP"^-^^:7^/U^ (RLP) 
icas^<75B#rBTTc (61^0) c?:>/h^;^,i^T^o®M<!r/<^^ 

[0 0 9 2] A 

m 1 8 - 2 0 ti. ^ V^'itT^ir :y 

ff^m^^Sn— ^yi.^ (RLP) (D'Z^mVk^^\^X 

(/^-So -7/w^-'<;=^^5>o<7:>i^>>^Mb^'^'Y D hft^ 

r r-C i fi^i£cT% I /QitLW^y hfi^ffiiir-f . 

[0 0 9 3 ] 
[^7] 

/-- 

[SC8] 



/i[i]=sinc(7C^)- 



r2) 



/U:^:7#.^aoff ( I S - 9 5 r^fiaoff- O) T% 

[0 0 9 4] misicfi, i^:7'^'>^-r 
i-'5ft'^P [i] cO'>3 — h ^— Ki/— ^ v;^^?n-t*o 
m 1 9 Clfis ^^Am<D^^ Kci— :3f;=<^ h W-T 
X K ^ >' ^ ^ ^l^^ (Nyquist-raised cosine filte 

[0 0 9 5] [g]2 0(:it^. -^/U'f^/N:;^;55c55'0(^)>''^yU^S 
JUi^>'>^y^'^i, (^Sa^^tdfi) +l^/::fi-l (IE 
fe^ (7|-:/^-r i^i^>:7"/^{-fiia^^-r >'^'-Vu;^c7:> I S I 

h 1^4 Xy ^/U^ (square-root Nyquist raised 
filter) :^'^W^E~r^^mm\h(Dy</i-y^mj^^'^^y^ K:7 

i?) t^{:i§:itm(r)^~':^y<>' b^\^X-r^ hi^^ y^ 



^0.^*^0 OSI- &ce) 

[0 0 9 6 ] ^(Dy<4 u y V\t^-^{'tl(D'^ ^\^^y<y^J&^:^ 

^/ifi^^i ^-^[^^i-^it^^twti. (RLP^i6:a 

j, 6 1) (D:^:^^ J^'^l^y/l'X\ ti hO (7)/^/U 

ilS^^S^LTv^/^v^co-c^ ^(^5^ i<?:>:^>'^-r i^i^>'y 

/Ufi<l:''r (in between) {ZhKl ( r :i <b 6 1 ^0 
^:g*-r^) . ^thWz (*1) n :y hit 

-^0 (7:>^^Vu^S?F^fifi^-Cfc5o 
[0 0 9 7 ] nmf^^—^<^y^/^^(OF I RT-cOll^ 

mmxh-^x. ^ (*i) (omwcM:^^^^m%^^^{si'r 

[0 0 9 8] HI 2 1 (Cfi, S^f^u— y^^yu^ (R 
5^ L P) COF I Rlim^^-t"o F I R^.ISfi. a j, 6 = h 




(11) 
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[ ( j - N/2) • p + 6 ] T% ^tim^SM t = p A 
+ 6(7)^^3555' 5 f::fife# LTV ^ =^ocom'^\^n. 

<D^m^^ (integer multiples) c7:)ii^ lCOV>T 

y-fl 

[0 0 9 9] R L p ^m^-r^i^(oMm 

3. y^yu;::?Lg?f^h [i] fi. N/2 • p COfilCl^E^-r^ 20 
< LTN=4 ^ :y:/, p = 8 <t 4 t^'-y h <7:>fli:{C>?J- LT 
[0 10 0] 4. 1 e(7:>>'i-':y ^ r ';/-7'7'— y^>'^ LT 

y^hMwrnh^'^^m) ti.xmm.x% map 

Nv^— ^V-^cONficoZlilM^il . ^>^,«^.Jt^T^7)igM 
(fractional delay) 6 = 0 • - p - 1 {Z'^^X l^^t}"^^ 

\^XmfN= 4 ^ yy'X. p = 8 4 b'^-y hcofgcQ^^ 
1 2 t:^^'> h-C. M^^\i^mm Ltzm-^izn l 2 S t'^^y h 

x^^o mh'^-s^^(op^^h(^t 1.x 3'Am'^L^^^\ 

[0 10 1] 5. F 1 Ry ^i-^ izX^J^X^tlfz'^ y 

60 :z(Dmm^mm-r^tz^iz. PNv-3-h:=^-Kco 

g$L-CDfit7)^>>/ ttmi tiO-C^tr^ix^ (PN/^SI 
(^ill^TT'^a (112 1 (7:>7K-r >- f-x^#BSo:i<^) , 

[0 10 2] 6. >^;^'fo7t <9 W«^-r6 2fiJL^ii(0 

2m(^^^J:^'P-^^^^i^^TmM:ty^y h 6 I , 62 

m^y-^y h 62 (-iA6oT:7^ >;^0T'^2cORL P^ 
i$^^^ti-^o Ri^P y ^ ^^^(^^ yy'H^MMy^ 
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[0103] ^ ^^^5^^::^^ 

[0 10 4] r^og6^^7:►/:l^^^¥^3e^c^;^^ 

fi. mm^(Dm^^^x\^-i^ti{z.i.xhnnx^ 

[0 10 5] *:^P^cO{tli(0#m(CJ:tb{i\ y^^y^i^^ 

t^^Wn-^^. ^<Dy.^ y^(D^'&\X^ Sd^^^^i^-^^ 
^g^p (minimum mean-squared error criterion (MM 
SE) ) \Z.'^0 tWMX^^ . UW^^^}l\^^\iA^m 

^m(Oy<4 a :y h v-v^ ^ ACOt^tg^f^i $'t±• 
[0 1 O 6] [12 2fi. h2203{Cj:i9SiJ 
ia]$tb^mP^«9^^X-1St^ (2 2 0 1, 2 2 0 2) 
-t-5[I]6 coefe#MP I Ct-Vt-^ 

[fci 0] 

[0107] n :y h 1 fl. /n;:^ 1 co^-v ^wu<|ri^aij 

ctfir^t^^v^ ^(Dfzisb^i o^i^. [0, 1, 

j , (L-1) ; i ^ I (Dm(D-^y^±^y hXh^. 

m^^t. L = 3(Dm^\a±. m^-\-yh(D^mt^^*^^ 
[&1 1 1 

[0 10 8] i^{^a!-^^S^^ffli/^X. Tl5(7:»^-Y^wu 

mi 2] 

( a ) 

c;- ( b ) 



21 

gt^^- > h 2 2 0 3 f^. l^(Diy>'7ti/i^mmX-Tt^(Dy< 

mi 3] 

[fCl 4] 

g;-*'* = {0} 



(12) 0- 3 2 7 1 2 6 
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(R L P F) ^ffiV^r. n h 1 (7) (L - 

[0111] m^i'£. y<:^oizni^xn. I t2m 

(Dy<4 n y Kft-^ (1710' <^1710'' rtT*) ^If 

(^PS^^2 3 0 5 ^fflV^T) o mmi<Cy<^ u h 0 t I 
fi. /n;^ 2(7:>ff-^;6^^ (;(JP»t5 2 3 0 7 ^ffli^T) 

^N-Y o h 0 ^ 2 fi. y<::^ 1 com-^;6^Pp (;boSSg 



[0 10 9] ^th^^XTm(Dm^i^i^. y^2 2 7(9 2 3 0 6 ^fflV>-0 I^S^tb^c 



mi 5] 

/^-r p :y h 1 fi^l 2 (b) ^fflv^rifS;*$;h.. 
[&1 6] 

[ 0 1 1 0 1 [gj 2 3 fi. L= 3 >';^'(DRAKES:m 
lS(7:)|l^;^ffi^^-t'o 2 3 (i. h 2 3 0 1 

<h^'Y:y^2202, 220 4 tSH^^IjP ^ ix/cg] 1 7"^^ 



[0112] ^y^mmcomm 
mi 7] 

[iSci 8] 

[0 113] r<Og6^fi. &cO^^|?tfi-^r ^-Cfe 

•So 

[^191 



(3) 



[iSc20] 



(3) ^ro^feffl^lftf-r-St. 9t^/£S„ 
[15:21] 



/•s 



[»2 2] 



[0 1 14] ?pco5>tfe (variance) li. ^:i^^(O^X'h^ 



MMS E-fe h(±, (5) "t'^^ixS. 



[^2 3] 



(4) 



(5) 



(13) 



23 

[0115] mM<r>^-^^-i^y<y c j^"^4^0^-C 

m2 4] 
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s/ h^#xL-5/c*(;i, Tia^ (b) (^^{^^^txrT 
te^ (a) &fflV^5)„ 
1^2 5] 

cJ-vg;-") ( a ) 

c'nd^') ( b ) 



m26] 



(6) 



[01 1 6 J y<4 O -y h i CO|^5fe<75^:^(±, jFt^S-^Si^ 

m2 7] 

[0 117] -^^^JtU^^::/^•7-;^^l^-r#^^^'g^^:l^i> ^ 
[0 118] :it7:>{^iJ:^^%x-^ <^ . Si 7 5^fi. TIE-t: 



[iSc2 8] 

(5) ^/^f^ (6) i::J:n(^l^$ix^^v\ 

[0 119] U^^y hc7):t'^b^V^-:/(i. ^^T'^ 
[»2 9] 

[^3 0] 

G"* - {0,2} 

^ L-trjkxC^^^-r^ r ^ J; (9 . 
[^3 1] 

[fc3 2] 



(7) 



12 

+ — 



2cr^ 



[0 12 0] Ni-X^Wi^M (IS-9 5TfiN v'>^4<>'l-PBm (n-l) fe> CO^I^CO^ ^^yW-^ ^ 

-6 4) -C% Ktifg-t^v^'— 2 a — ^ 19 (cffl 1/ ^ ^ ^ J: ^ (7) ti7>:(7)^<^r 

|g*g-C% Ai tlKfi^Or-'— ^/fH]S^^-\'^wKO#/?Otg 40 [S3 3] 
tl-Cfo^o v/V^VuPB^Pi (n-2) t^h(0^^^-^^^m 



K(/,n-l,G^''-'') = 



(8) 



[0121] ^iy:y^>Ji^mm\Z.^^^X^.^'^y hSl 0 t 5o 

^ ( 1 = 0- L- 1) fi. yctT);^^ 'y^^ffll^Tft^T' 56* • ^ (8) ^fflV^T 1 =0"-L- iCl^ttU. TfSf^-^^^ 
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m3 4] 

• ^ (6) ^ffil/^rtfcl 0^(1=0- 'L-1) ?r5^^ 

[0122] J: 0 i^^w n :y h'fmm^^th 

-^--5*^/^— /i-ti. ^^'^ I (1=0 --L-1) 
^tt/cMiS^^^ n :y hm-^(i{t^tt;6^fc^; , ftlLCO (L- 

[0123] 

[^0>^(7P<a*l *:^0^cDCDMASm<^(i. Walsh 
^f-^y^^ a :y hJ^K^cbWa 1 s h ^f-^ib^ ffl V t 

/^^{ilc7:»<:^>^c7:)^^-^^^^J ^ C D M Aitmi§ C D M A^ft 
[!l®to^*/^t$£0^] 

[0 1] :^mM(DW)i'f^l$^mi-^CDMAmmV >^ (D 

m 

im4] t — U^ hCDMAc7)t^5^g^?#{C;6^;^i^6 

^S'&tS^^ (complex correlator) (Om^^^J^mm^CD 
[06] 2 >';:^'0O=i t — hCDMASrftlSClji 

[0 7] i^w^^\^x.^mmm^^^ik(r>%\mMm (^v 
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4 0 5 I /Q PN^^^ 

4 0 6 Wa 1 s h^^^fiSc^ 

4 0 7 SJtSlHlS§ 
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6 0 3, 6 0 4 KAV.'Ey^^ff 

6 0 5 t"'^- t'm^fb 
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